Nineteen strains of Lactobacillus isolated from goat's milk from farms in north-west of Algeria were characterized. Isolates were identified by phenotypic, physiological and genotypic methods and some of their important technological properties were studied. Phenotypic characterization was carried out by studying physiological, morphological characteristics and carbohydrate fermentation patterns using API 50 CHL system. Isolates were also characterized by partial 16S rDNA sequencing. Results obtained with phenotypic methods were correlated with the genotypic characterization and 13 isolates were identified as L. plantarum, two isolates as L. rhamnosus and one isolate as L. fermentum. Three isolates identified as L.
INTRODUCTION
The identification of lactobacilli has been based mainly on fermentation of carbohydrates, morphology, and Gram staining and these methods are still being used. However, the characterization of some Lactobacillus to species level by biochemical methods alone is not reliable (27, 40) , because of the considerable variations in biochemical attributes between strains currently considered to belong to the same species. In fact, some species are not readily distinguishable in terms of phenotypic characteristics (12) . In recent years, the taxonomy has changed considerably with the increasing knowledge of the genomic structure and phylogenetic relationships between Lactobacillus spp. (27, 43, 47) . This novel taxonomy based on goat's milk plays a vital role in human consumption, most being consumed by the rural community, while little is available on the market (5) . Algerian people make various fermented dairy products using goat's milk. The transformation of goat's milk into traditional Algerian dairy products, such as El -Klila, a traditional cheese which is popular in the country side and is made from unpasteurised cow or goat surplus milk (7) , Jben (local traditional fresh cheese), Raïb, and Lben (local traditional fermented milks), is achieved through spontaneous fermentation without the addition of any selected starter. Such products generally present irregular sensorial qualities. The aim of the present study was to characterize Lactobacillus isolated from goat's milk from north-west of Algeria, using physiological, phenotypic and genotypic methods. There are no previous reports concerning the genetic identification of Lactobacillus or studies that combined the phenotypic and the genotypic identification of Lactobacillus isolated from goat's milk in Algeria. Additionally, in order to select adequate strains susceptible to be used as starter cultures for the manufacture of artisanal fermented dairy products in Algeria, some important technological properties, including the capacity of acidification/coagulation of skim milk, exopolysaccharide production, aminopeptidase, antibacterial activity, and antibiotics resistance, were also studied.
MATERIAL AND METHODS

Milk samples
Five samples of goat's milk collected from farms located in the region north-west of Algeria were used in this study. The samples were collected aseptically in sterile bottles kept in an ice-box, and transported immediately to the laboratory.
Phenotypic characterization
One milliliter of each milk sample was homogenized with 9 ml of sterile Ringer's solution 1:4 and mixed thoroughly for 60s. Serial dilutions were made and aliquots (100 µl) of each dilution were streaked on MRS agar (Oxoid, UK) (17 
Technological properties
Acidifying activity in skim milk was assayed as described by Psono et al. (35) . Sterile skim milk samples (100 mL; 1.0%) were inoculated with overnight cultures which had been previously activated by two successive transfers in milk. The 
RESULTS AND DISCUSSION
Phenotypic identification of isolates
Glycerol - - - - - - - - - - - - - - + + - - - L-Arabinose + + + + - - - - - - - - + + + + + + + L-Sorbose - - - - - - - - - - - + - - - - - - - Dulcitol - - - - - - - - - - - + - - - - - - -+ + + + + - Starch - - - - + + - - - - + - - - - - - - - D-Tagatose - - - - - - - - - - - - - - - - - - + D-Arabitol - - - - - - + + - + - - - - - - - - - L-Arabitol + + + + + + + + + + + - - - - - - -
Phenotypic dentification Isolates Genotypic identification (16S rDNA) Most similar sequence (Acc. Nº)
Lactobacillus plantarum
LbMA9, LbMO16, LbMO27 Lactobacillus plantarum AB362768.1 L. plantarum LbMF13 L. plantarum EF185922.1 L. plantarum LbMF33 L. plantarum AB362758.1 L. plantarum LbMS4, LbMS9, LbMS14, LbMS16, LbMS20, LbMS21,LbMS24 L. plantarum EU257480.1 L. plantarum LbMO42 L. plantarum AB362625.1 L. plantarum LbMS40, LbMT9 L. pentosus AB362758.1 L. plantarum LbMT10 L. pentosus AB362712.1 L. rhamnosus LbMF24,LbMF25 L. rhamnosus AB008211.1 L. fermentum LbMA47 L. fermentum AB362626.1
Technological characteristics of strains
Results on acidifying activity of Lactobacillus strains isolated from goat's milk, after 6, 12 and 24 h of growth in skim milk are shown in Seven isolates of L. plantarum strains and two L.
rhamnosus were able to coagulate skim milk, when inoculated in skim milk after 24 h at 30 °C (Table 4) . None of the L.
pentosus and L. fermentum strains were able to coagulate milk.
Coagulation of milk by some strains of L. plantarum and two strains of L. rhamnosus revealed their potential as starters or adjunct cultures in production of fermented dairy food products (34) .
Many strains of LAB produce exopolysaccharide (EPS), which might be a capsule, closely attached as slim (9) . The production of EPS by Lactobacillus strains was examined in milk culture and on ruthenium red milk plates. Ruthenium red stains the bacterial cell wall, thus producing red colonies for nonropy strains. Production of EPS prevents this staining, and hence ropy colonies appear white on the same plates (44) . The results revealed EPS-production by isolated Lactobacillus strains (Table 4) . Among the Lactobacillus strains tested, eight
showed EPS-production. Exopolysaccharides play a major industrial role in the production of fermented products, in particular for the Characterization of Lactobacillus and their technological properties production of yoghurt, drinking yoghurt, cheese, fermented cream and milk-based desserts (18) .
Results on aminopeptidase (AP) activity of 19 strains of
Lactobacillus strains tested using (Ala-ρNa and Leu-ρNa) are shown in Figure 1 . Amino acids released from peptides derived from hydrolysis of casein may contribute directly or indirectly for the development of flavour during ripening of cheese (48) .
The proteolytic activity of dairy LAB is essential for the bacterial growth in milk and it is involved in the development of sensory properties of different fermented milk products (11) .
Tested strains exhibiting aminopeptidase activity ranging between 1.02 and 14.10 U for L-alanine-ρNA and 0.95 to 11.37 U for L-leucine-ρNA. The AP was divided, according to the activity of each strain to high, medium and low activity.
Eleven percent of strains presented high activity to release Ala-ρNA (13.12-14.10 U) and 16% of strains showed high ability to release Leu-ρNA (10.10-11.37 U). Twenty six percent of tested strains presented medium Ala-aminopeptidase activity (6.14-8.35 U) and 26% Leu-aminopeptidase (5.15-9.70 U).
However, 63% of isolates revealed low activity to degrade Ala- Nevertheless Staphylococcus aureus (37, 6) and Bacillus cereus (6) has been previously reported.
Our results confirm the high incidence of bacteriocinproducing lactic acid bacteria in milk samples, with inhibitory activity against both pathogenic and spoilage microorganisms. 
Antibiotic resistance
A key requirement for probiotic strains is that they should not carry transferable antibiotic resistance genes. Transferable resistance genes may pose a risk, as they can be transferred to pathogenic bacteria (4) . In this study, antibacterial susceptibility testing of Lactobacillus strains was made according to Charteris et al. (10) . All Lactobacillus strains isolated from goat's milk were assayed for their susceptibility to eight antibiotics, using the disk diffusion method. Zone diameters were measured, and strains were classified as, susceptible (S), moderately susceptible (MS), and resistant (R) ( was resistant to these two antibiotics simultaneously. Several studies report that species of lactobacilli exhibited susceptibility to almost all penicillins (10) . Nevertheless, the resistance of Lactobacillus strains to penicillin G and ampicillin has been described in other studies (45, 13, 24).
Our result show that all tested strains were resistant to vancomycin, which is equally a cell wall synthesis inhibitor showed the highest resistance to 5 of the 8 antibiotics tested. At present, multiresistance seems to be uncommon among LAB species, but an increasing number of strains displaying atypical resistance levels to some antibiotics are being isolated (3).
Development of antibiotic resistance in bacteria is mainly based on two factors, the presence of resistance genes and the selective pressure through the use of antibiotics (29) . The overuse of antibiotics in veterinary medicine as therapeutic agents, prophylactics and animal growth promoters on farms may favour the development of resistance to antibiotics among LAB. Therefore, strains intended to be used in feed and food systems should be systematically monitored for resistances, in order to avoid their inclusion as starters and probiotics (3).
In conclusion, as far as we know, this is the first report on 
